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Although MRI has been widely used in clinical applications as an important 
imaging tool, the resolution of the images has been subject to the constraints of the 
equipments and the surrounding environment. The super-resolution is an effective 
method to improve the resolution of the magnetic resonance images effectively. In 
order to enhance the resolution of MRI, a method of super-resolution reconstruction 
and denoising algorithm is proposed based adaptive and dual dictionary learning. The 
denoising is introduced in the super-resolution reconstruction process, so the 
algorithm improves the resolution of MRI at the same time filters out noise in the 
image effectively. We achieve the combination of the super-resolution reconstruction 
and denoising technology Clustering-PCA algorithm extracted image features to 
construct the main-feature dictionary, and the training method is used to design the 
self-learning dictionary that contains the details of the image, a combination of the 
two dictionaries to be the adaptive dual dictionary which contains good sparsity and 
adaptability. Experimental results show that the super-resolution reconstruction effect 
of our method is remarkable compared with other algorithms, such as the PSNR and 
MSSIM are improved. The main work is listed below. 
1. We introduce the principle of MRI and the problems in the imaging process 
simply, to address this issue, it is necessary to introduce super-resolution and 
denoising. Then we describe the the sparse expression theory and the super-resolution 
reconstruction based on this theory. In addition, we summarize the existing 
super-resolution methods and their advantages and disadvantages. 
2. We introduce the dictionary learning in the super-resolution reconstruction 















the adaptive and dual dictionary based on the sparse representation, at the same time 
introduce the cluster-PCA algorithm and the K-SVD algorithm which are used in the 
adaptive dual dictionary learning. The atoms which are construct by the cluster-PCA 
algorithm represent the main and significant characteristics of the image, and the 
atoms which are construct by the K-SVD algorithm represent the texture features in 
the image, we combine the two dictionaries to be the adaptive dual dictionary, so it 
contains good sparsity and adaptability. 
3. We propose a super-resolution reconstruction algorithm based on the adaptive 
dual dictionary, using the OMP algorithm to solve the sparse representation of the 
image and suppress the noise in the image simultaneously. We achieve the 
combination of the super-resolution reconstruction and denoising technology, the 
super-resolution reconstruction and denoising experiments on the natural image and 
MRI show that our method is effective. 
Key words: sparse representation; adaptive dual dictionary; super-resolution 
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